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POULTRY 



The present invention relates to compositions comprising enzymes for 
use in potentiating the nutritive value of foodstuffs, particularly 
foodstuffs for poultry feeds. These compositions have utility as 
foodstuff additives whereby they improve digestibility. 

Approximately 650 million broiler birds are grown annually in the UK 
and of these approximately 4 00 million are fed on feeds including 
leguminous material. Crop produce such as whole rape, beans, peas and 
soya bean meal are widely used in poultry diets with inclusion rates 
in total being as high as 23%. These and other such feedstuff 
materials contain non-starch polysaccharides (NSPs), including viscous 
polysaccharides present in wheat and barley, which lead to their 
inefficient digestion by the subject birds. Such NSPs are thus 
referred to as anti-nutritive factors and potentially have harmful 
effects. Beta-glucanases have been incorporated into high barley 
diets and pentosanases in high wheat diets to try to alleviate this 
problem with some degree of success. 

Known available commercial enzyme cocktails have been analysed as 
containing activities such as those of beta-glucanase, CM-cellulase, 
Filter-Paperase, Cellobiase, Xylanase, alpha- Amylase, Protease and 
alpha-Galactosidase (see International Milling Flour and Feed (1991). 
184(7). P33-36. 

Leguminous seeds and rape seeds also contain significant quantities of 
anti-nutritive factors such as lignin, tannins, lectins and 
anti-trypsin factors in addition to high levels of NSPs. These seeds 
also contain oligosaccharides such as raffinose and stachylose, while 
rape seeds also contain fairly high levels of lignins and cellulose 
which are poorly digested by poultry. It is thus desirable that such 
mixtures of whole rape seeds, leguminous seeds such as peas, field 
beans and soya beans are combined with a composition that would render 
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their digestion by poultry easier. 

The present inventor has now provided a composition comprising a 
mixture of enzymes that he has determined improves the digestibility 
of leguminous feeds such that improved liveweight gain and feed 
conversion is provided; feeds tuffs incorporating these , particularly 
those based upon rapes eed, leguminous materials and particularly the 
commercially important soyabean meal feed, are also provided. 

Thus in a first aspect of the present invention there is provided a 
composition comprising cellulase, acid or alkaline protease, 
alpha-galactosidase and zylanase and/or amylase. Preferably the 
composition also comprises amylases. 

Preferred proportions of the enzymes in the mixture are 20-40% 
cellulase; 20-40% acid or alkaline protease; 20-40% alpha 
-galactosidase and 5 to 15% zylanase and/or amylase. Such composition 
may be in turn admixed with amylases or these may be present in the 
individual component enzymes as supplied by commercial manufacturers. 

More preferred proportions of the enzymes are about 30% cellulase, 
about 30% acid or alkaline protease, about 30% alpha-galactosidase 
and about 10% zylanases. It will be appreciated by those skilled in 
the art that commercial sources of such enzymes are commonly in the 
form of 'cocktails' containing a variety of enzymes having the stated 
activity. Suitable enzymes are available from eg. All tech, UK. 

For increasing the assimilation of soyabean meal feeds tuffs a 
preferred enzyme composition comprises 35% cellulase, 35% protease, 
25% alpha-galactosidase and 5% amylase. Such enzyme mixture is 
admixed with the soybean meal to provide the necessary units per 
gramme feedstuff described above. 

In a second aspect of the invention there is provided a feedstuff 
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comprising leguminous plant material, preferably including seeds, 
preferably peas, beans, rapeseed and soyabean meal, together with a 
composition as described above. 



The activity of the enzymes in a preferred mixture including amylase 
rather than zylanase is as follows: 

Cellulase: 

Protease: 

Alpha-galac tosidase : 
Amylase: 



1200 - 2000 CMCase per gramme 
2000 - 4000 CI ase 11 11 
400 - 800 Protease ft 
400 - 800 GA 1 1 1 1 

200 - 300 FA * 1 



Use of the feeds tuffs of the present invention has been shown to 
provide a comparatively cheap source of metabolisable energy; cheaper 
than feed fats in the M.E. range 12.8 to 13. 5 MJ/Kg; improved feed 
conversion rates for broilers and turkeys, better litter quality thus 
improved bird welfare, improved product quality and less downgrading. 

The compositions and feedstuffs of the invention and their use will 
now be described by way of illustration only by reference to the 
following non-limiting Examples. 

example; i s 

Feedstuff comprising a composition of the invention at the following 
activities were fed to groups of 8 birds and the wt, excreta, and 
gross energy were calculated. Enzymes were from All tech. UK. This 
mix is referred to as ALLTECH in the tables below. 
Enzyme activity: 

Cellulase: 1600 CMCase per gramme 

3000 CI ase • • 
Protease: 600 Protease 11 ' 1 

Alpha-galactosidase: 600 GA M n 

Amylase: 250 FA 
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Results are shown in Tables 1 to 7 below: 



TABLE 


1: Glucose 


control 








Bird 


Excreta 


Gross Energy 


N{g/Kg) 


EEL(Kj J 




2 


6.04 g 


13-00 KJ/g 


216.10 


78.52 


33.62 


7 


6.41 


13-30 


111.00 


85.25 


60.78 


12 


5.85 


13.65 


225.40 


79.85 


34.49 


15 


5.63 


14.60 


161.30 


82.20 


50.96 


19 


4.17 


14.77 


113-00 


61.59 


45.38 


24 


6.12 


13.52 


209.60 


82.74 


38.62 


27 


6.02 


13.35 


195.20 


80.37 


39.94 


30 


4.07 


14.78 


169.50 


60.15 


36.42 



TABLE 2: Foodstuff: 


HP SOYA control 








Bird 


Excreta 


Gross Energy 


N(g/Kg) 


TME(Kj) 


TMEn(Kj) 


1 


7.33 g 


13.88 KJ/g 


108.20 


14.89 


11.58 


8 


6.52 


13.78 


106.10 


16.08 


12.42 


9 


7.47 


13.96 


112.50 


14.64 


11.49 


16 


6.34 


13.83 


144.30 


16.30 


13.41 


18 


7.40 


13.95 


128.90 


14.74 


11.99 


23 


7.83 


13.21 


148.70 


14.72 


12.69 


25 


9-42 


13.45 


150.70 


12.39 


11.24 


32 


8.16 


14.84 


116.30 


12.95 


10.18 
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TABLE 3: Foodstuff: 


PURA 42 control 








Bird Excreta 


Gross Energy 


Nlg/Kg) 


TUIT7 fVA \ 




3 8.34 g 


14.68 KJ/g 


106.00 


16.91 


15.39 


5 8.69 


14.77 


127.80 


16.32 


15.58 


10 10.02 


14.51 


127.50 


14.61 


14.45 


14 9-28 


14.81 


157.80 


15.41 


15.89 


17 9.19 


15.46 


134.20 


14.95 


14.63 


22 8.23 


14.86 


110.80 


16.92 


15.50 


28 8.44 


15-58 


101.00 


16.00 


14.38 


29 7.21 


15-52 


115.10 


17.96 


16.26 



TABLE 4: Foodstuff: EXTR0PR0 control 



Bird Excreta Gross Energy N(g/Kg) TME(Kj) TMEn(Kj) 



4 


1 

9.99 g 


14.82 KJ/g 


126.70 


14.37 


14.04 


6 


10.28 


15.23 


146.60 


13.52 


14.02 


11 


10.02 


14.97 


176.20 


14.17 


15.56 


13 


10.28 


14.78 


165.30 


13.98 


15.14 


20 


9.67 


15.41 


165.70 


14.27 


15.10 


21 


8.24 


14.68 


162.70 


17-08 


17.00 


26 


8.32 


14.23 


130.90 


17.33 


16.40 


31 


9.41 


15-97 


141.50 


14.15 


14.04 
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TABLE 5: Foodstuff: 


HP SOYA + 2KG/T ALLTECH mix 






Dira 


excreta 


rir>Acc PnDT»£TV 
urUoa Culci gjr 




TME(Kj ) 


TMEn(Kj ) 


34 


9-33 g 


13.13 KJ/g 


158.80 


12.53 


11.59 


36 


9.39 


13.23 


181.00 


12.64 


12.54 


ill 


7-51 


13-47 


182.90 


14.95 


13-64 


42 


9.61 


13.09 


180.30 


12.48 


12.41 


47 


9-22 


14.25 


157.50 


11.92 


10.88 


49 


9.22 


13.07 


166.00 


13-01 


12.24 


53 


8.95 


13.34 


170.00 


13.12 


12.32 


55 


7.62 


13.88 


188.30 


14.49 


13.39 



TABLE 6: Foodstuff: PURA 42+2KG/T ALLTECH 



Bird 


Excreta 


Gross Energy 


N(g/Kg) 


TME(Kj) 


TMEn(Kj) 


35 


8.65 g 


14.71 KJ/g 


151.50 


16.43 


16.38 


37 


7.63 


15.82 


139.60 


17.08 


16.19 


40 


7.31 


15.30 


184.80 


17.97 


18.06 


44 


7-95 


14.11 


170.00 


17.94 


18.02 


45 


7.03 


14.66 


132.40 


18.85 


17.49 


50 


7.97 


14.61 


159.90 


17.51 


17.33 


52 


7.16 


14.33 


161.10 


18.89 


18.30 


54 


7-39 


14.47 


152.60 


18.46 


17.78 
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TABLE 7: Foodstuff: 


EXTRUPRO + 2KG/T ALLTECH 






uxra 




fimcc Enersv 






lMrJi \ IS. J ; 


33 


7-56 g 


15.25 KJ/g 


135.00 


17.64 


16.47 


38 


9-35 


14.23 


147.10 


15.87 


15.92 


39 


8.98 


13.95 


148.80 


16.65 


16.56 


43 


8.90 


14.60 


136.10 


16.18 


15.66 


46 


8.56 


14.38 


160.60 


16.86 


16.91 


48 


6.76 


14.22 


117.00 


19.56 


17.60 


51 


8.55 


13.64 


156.40 


17.51 


17.43 


56 


6.90 


15.92 


102.90 


18.19 


15.95 



The input values of the foodstuffs in the Tables 1 to 7 are as 
follows : 



Foodstuff: 


Input (g) 


N(g)/Kg 


GE(KJ/g) 


DM(g/Kg) 


HP SOYA 


10.00 


77-20 


17.43 


866.00 


PURA 42 


10.00 


34.30 


21.52 


905.40 


EXTRUPRO 


10.00 


37-90 


21.54 


923.00 


HP S0YA+2KG/T ALLTECH 


10.00 


77.20 


17.43- 


866.00 


PURA 42+2KG/T ALLTECH 


10.00 


34.30 


21.52 


905.40 


EXTRUPR0+2KG/T ALLTECH 


10.00 


37.90 


21.54 


923.00 



The results show an average increase in KJ/g of k% with the SOYA 
ALLTECH mixture, lk% with the PURA H2 ALLTECH mixture and 9% with the 
EXTRUPRO ALLTECH mixture based upon their respective controls. 



WO 95/22601 



PCT7GB95/00336 



8 

CLAIMS. 

1. A composition comprising cellulase, acid or alkaline protease and 
alpha-galactosidase together with zylanase and/or amylase. 

2. A composition as claimed in claim 1 comprising amylases. 

3. A composition as claimed in claim 1 or 2 wherein the proportions 
of enzymes therein are 20-40? wt cellulase; 20-40% acid or alkaline 
protease; 20-402 alpha-galactosidase and 5 to 15% zylanase and/or 
amylase. 

4. A composition as claimed in claim 3 comprising about 30% 
cellulase. about 30% acid or alkaline protease, about 30% 
alpha-galactosidase and about 10% zylanase or amylase. 

5. A composition as claimed in claim 4 wherein the activity of the 
enzymes in units is 1200 - 2000 CMCase cellulase per gramme, 2000 - 
4000 Clase cellulase per gramme, 400 - 800 protease per gramme, 400 - 
800 GA per gramme alpha galactosidase and 200 - 300 FA per gramme 
amylase. 

6. A composition as claimed in claim 5 wherein the activity of the 
enzymes in units is 1600 CMCase per gramme and 3000 Clase per gramme; 
600 per gramme protease, 600 GA per gramme alpha-galactosidase and 250 
FA per gramme amylase. 

7. A feedstuff comprising leguminous plant material, admixed with a 
composition as claimed in any one of claims 1 to 5* 

8. A feedstuff as claimed in claim 6 including seeds, preferably 
peas, beans, rapeseed and soyabean meal, together with a composition 
as described above. 

9. A feedstuff as claimed in claim 7 comprising about 2Kg of enzyme 
composition of any one of claims 1 to 6 per tonne. 
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10. A feedstuff as claimed in any one of claims 7 to 9 wherein the 
feedstuff comprises soyabeal meal* 

11. A method of farming poultry comprising feeding birds with a 
feedstuff as claimed in claim 8 or 9- 

12. A poultry product comprising a bird or part thereof, the bird 
being one fed with a feedstuff as claimed in claim 8 or 9. 
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